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The Transfer of Protein
Allergens From Latex Gloves

A STUDY  OF LTLUENCING  FACTORS 1

>

Donald H. Beezhold; David A. Kostyal; Jeffrey Wiseman,  MD

A llergy to latex is on the rise among
health care workers. The most common
reaction to latex is the delayed-type

hypersensitivity reaction (ie, type IV), primari-
ly related to accelerators in latex (eg. mercapto-
benzothiazole. tetramethylthiuram) and other
chemica1s.i Severe and life-threatening anaphy-
lactic reactions. do occur and have been seerr in
our institution, although the incidence is infre-
quent.2 Immediate and anaphylactic reactions
(ie. type I) appear to be an immunoglobulin E-
(IgE) mediated response to soluble proteins
found in latex.’

Body sweat inside latex gloves may make

latex ‘proteins soluble; the solubilized  proteins
are then absorbed through skin, sensitizing the-..
wearer to the’foreign-protein.  Latex protein
absorption through the skin is postulated as the
major route of occupational exposure for health
care workers.’ In addition, glove powder serves
as a vector (ie, transport medium) for latex pro-,
teins.3 Airborne latex proteins bound to this_---  _
powder may become inhaled antigens and c&t_- -_-_ ._...._. - ..-_._
iniiate surgical tissue and contaminate suture._ - . .
material%struments.  drapes, or sponges.6
Although solubilization of latex proteins from
latex gloves is well recognized, it is not known
how quicWy  the latex antigens are transferred
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Fig I. Comparison of protein transfer from latex gloves using fingerprint assay.
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from the glove to the skin or mucous mem-
branes  of health care workers or patients.’

.

The purpose of our study was to examine
factors that influence the transfer of protein
allergens from latex gloves. We used an
immunoblot technique (ie. immunologic
method that identifies immobilized protein anti-
gen) to visualize the latex protein transfer from
latex gloves to skin and mucous membranes.
The results  of our study can serve as a practical
guide for surgical staff members who wish to
reduce their exposure to latex allergens and
decrease the transfer of protein allergens to
patients.

Study Methods, Materials

I

I

W

e modified a latex protein ‘immuno-
blot technique for use as a tool to
examine the transfer of latex pro-

teins from surgical gloves to moist mem-
branes.’

Fingerprint  ussay. Nitroceilulose  membrane
was moistened with saline (pH 7.4) and then
touched with the index finger of a latex-gloved

i

hand. The gloved finger was held in contact
with the nitrocellulose membrane for three sec-
onds and released. This process was repeated
four times. The finger pressure was measured
(ie, 5 lb/fingerprint) to ensure that equal pres-
sure was exerted for each finger contact with the
nitrocellulose. Proteins transferred from the
latex gloves remained immobilized on the mem-
brane because nhroceUulose  binds proteins.

Additional protein binding sites were
blocked with 5% dry milk protein, and the
membranes were exposed to a I:500  dilution of
rabbit anti-latex antiserum or to a I:50 dilution
of human serum.’ The human serum was a I:50
dilution of blood from a latex-allergic subject
who had experienced an anaphylactic reaction
from glove contact during surgery. The rabbit
anti-latex protein antiserum detects total latex
antigen, whereas the human serum detects the
IgE-reactive latex allergens.

A mouse monoclonal anti-human IgE was
used to increase the sensitivity of the method to
detect IgE allergens. Fmally,  the nitrocellulose
membranes were reacted with alkaline phos-
phatase-labeled anti-rabbit or anti-mouse sera
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Fig 2. The prints on the left demonstrate that washing the gloves has no effect on the transfer of pro-
tein antigen to the nitrocellulose  membrane. The prints on the right demonstrate  that wiping gloves
with saline-soaked sponges does not remove or reduce  immunoglobulin E-reactive proteins.
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and developed using nitroblue tetrazolium  and
bromo-chloro-indolyl phosphate as the enzyme
substrate. The enzyme substrate produces a
blue-purple reaction product that visually
demonstrates fingerprint deposits of latex pro-
tein allergens.

r.

G&VU. We tested seven brands of latex sur-
gical gloves. A synthetic nonlatex  glove served
as ihe control. Figure I represents the following
types of surgical gloves tested: A- powdered;
B-powder free; C-low powder; D-low
powder; E-powdered; F-powdered; and G-
powder free.

Results

The seven brands of gloves deposited
varying amounts of latex protein by the
fingerprint  technique. Column B shows

results using a powder-free glove, and  column

D shows results using  a low-powder glove.
Very little protein transfer is seen  in either col-
umn B or D. Variable protein transfer was
observed in the other brands of gloves.

608

The membranes were only in contact with
the latex gloves for three seconds; therefore,
protein from the gloves was transferred imme-__.. ._ . __-.----.--  . ___.
diately upon contact. Powder-free gloves had
much lower levels of transferred proteins. This
observation raised the question of whether
powder played a significant role in the transfer
of protein allergens.

Glove washing.  We tested the efficacy of the
recommended preincisional  glove-washing pro-
cedure on the transfer of latex proteins. New
surgical gloves were donned, the fingerprint
test was repeated with the index finger of the
right hand, and then the gloves were wiped
with a saline-soaked, sterile sponge to reduce
the amount of starch powder on the glove sur-
face. The fingerprint process then was repeated
using the washed gloved index finger of the left
hmd. ‘This CX~CIIIII~III  W;I\  p~rf(un~d  w i t h
b~h  powder-free and prcpowdered gloves. As
shown on the kit side of I?gure  2. washing  the
gloves had no effect on the amount  of protein
antigen transferred to the membtane.

We then repeated this experiment, but this
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1. dry hand
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Fig 3. Columns A represent washed, nongloved fingerprints (ie. the control). Columns
B represent the gloved fingerprint, and coh~mns  C represent the fingerprint after wear-
ing surgical gloves. This figure compares dry. nonlotioned fingerprints on the left to
lotioned  fingerprints on the right. In column 2-A, the fingerprints were made after
washing the hand but &fore applying the protective hand cream; these prints demon-
strate that washing removes the latex proteins from the skin. Comparisons between the
prints in column 1-C and column 2-C demonstrate that hand cream increases the
amount of latex protein transferred from gloves to hands.

2. hand cream

.
time we used serum from a latex-sensitive
patient as a probe for latex allergens. A similar
pattern of IgE-reactive  fingerprints is seen on
the right side of the same figure. demonstrating
that wiping surgical gloves with saline-soaked,
sterile sponges is not sufficient to remove latex
protein allergens.

Pro&in trunsler lo kands. Next, W C  tested
the hypothesis Ihilt latex proteins CM be trans-
ferred to the hand of the glove wearer. When a
washed,  bate  fmber initially was applied to the
membrane prior to donning the glove, no fin-
gerprints of latex protein were observed (Fig 3,
column I-A). Immediately following glove

removal, however, fingerprint testing demon-
strated that considerable protein was left on the
skin of the wearer (Fig 3. column l- C).

Proiccfivc  hand cream. Throughout the
health care industry. it is becoming an increas-
ingly common practice to apply protective hand
creams  before  donning gloves. We tcstcd the
hypothesis that applying protective hand crcnm
before donning surgical gloves decreases  the
amount of latex allergens transferred to the
hands of the wearer. As shown in Figure 3 (ie,
column 1-C versus  column 2-C). hand cream
actually increases the amount of I-
that is transferred from gloves to the hands of
_._-._ . . . .__ . ^^.._._
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the wearer. Thus. if hands are not washed thor-
oughly after wearing surgical gloves, the latex
proteins that remain on the skin can be tram-
ferred by the hand to any other surface.

Summary

Latex proteins from surgical gloves have
been shown to be potent allergens that
elicit an IgE-immune response in certain

individuals.1°  The routes of exposure to latex__ _____.  -_ .- _ .^ _ ._ _._ .
proteins are thought toinclude  absorption--- -._ .
throii~h-ihe-&%  &mucous  membranes and
inhalation of airborne partic1es.r’  It is argued
that broteins are liberated from latex by body
sweat during prolonged wearing of surgical
gloves and that the protein allergens then are
absorbed by the skin. The mechanisms of sensi-
tization are not known.

. .----_.______
--L---_l___:.  - . ; -2:

In latex-sensttive individuals, immediate-
type7iypersensitivity  reactions cxzcur  within I5.__-- __._.  --.“-:- --_.__v
t_6~t%Criutes after contact wtth latex.‘2 Thus_-____.__I  . ..-em.___
rapid reaction suggests the protein allergens
must be released upon contact and may not
require body sweat or prolonged exposure to
liberate the latex protein from surgical gloves.

The fingerprint assay presented in this article
visually demonstrates the potential of transfer-
ring allergenic proteins from latex gloves to the
skin of the glove wearer. Our study examined
several factors affecting the transfer of latex
allergens (ie, the presence of glove powder, the
effect of glove washing, the relationship of pro-
tective hand cream to latex protein transfer).

Surgical gloves are known to differ in their
soluble protein content. It was no surprise,
therefore, that different brands of gloves varied
in tbe amount of protein transferred upon con-
tact.” It was surprising, however, to observe
that the proteins are transferred from Ialex  sur-
faces immediately upon contact with the moist
skin membrane. The fingerprint technique
demonstrates that considerable proteins exist on
the surface of the gloves and that body sweat is
not necessary to liberate them.

We examined the practice of glove washing
to remove lubricant powders and found that
washing did not reduce the amount of protein

that was transferred to the membrane, While
glove powders do carry the latex protein aller-
gens, surface proteins can be transferred direct-
ly by contact with latex alone.”  The wiping
procedure, therefore. is inadequate to remove
glove powder and latex proteins.ir

We also examinad the transfer of latex pro-
teins to the skin of the glove wearer. Significant
amounts of latex protein coated the skin simply
by donning the glove. Furthermore, applying
protective hand creams before donning gloves
appeared to increase the amount of latex pro-
tein on the skin. Although the use of hand
creams helps maintain a healthy integument,
these creams should be used judiciously,
because oil-based creams can deteriorate latex,
thus causing a change in the physical character-
istics of latex gloves.

Recommendations for Practice I

In conclusion,’ we recommend that hand
creams be used only when gloves are not
worn. Hands should be washed immediately

3fter removing gloves to eliminate latex pro-
teins from the skin and prevent latex protein
transfer to mucous membranes of the eyes,
nose, or mouth. Hand washing after glove
removal also prevents transfer of latex proteins
to other surfaces (eg, door knobs, telephones,
instruments) where they  may be contacted by
latex-sensitive individuals.

The demonstration of latex protein transfer
with the fingerprint assay is an important
reminder of the need to understand that aller-
gens are in or on gloves and how they are
absorbed by the wearer or transferred IO the
patient. Transfer of allergenic proteins from the
gloves to the tissues during surgery can serve
as a primary source of sensitization of the
patient. We recommend that every effort be
made by manufacturers IO produce low-protein,
powder-free gloves to minimize exposure to
latex protein allergens. 0
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First-Time Fathers
Active in Infant Care

I

A study of 53 first-time fathers and 69 multi-
ple-time fathers (ie. fathen  with more than one
child) concludes that a father is more likely lo
be active in his infant’s care if he is a first-time
father. The study, published in the December
1993 issue of the Inrernational  Journal of

Nursing Srudies.  reports that first-time fathers
are more likely to play with their infants,
change diapers, comfort their infants, and
encourage vocalizations. lie findings are
based on performance reports from the fathers
and mothers in both research groups.

Although the multiple-time fathers in the
study knew how to take care of babies. their
performance levels were significantly lower
than their wives’ expectations and significantly
lower than the performance levels reported by
first-time fathers. The researchers hypothesize
that first-time fathers are more involved in
child care because society’s expectations for
fathers are higher now than ever.
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